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(57) Abstract: An organic electrolyte 
capacitor comprising a positive electrode, 
a negative electrode and an electrolyte, 
i.e. an aprotic organic solvent solution of 
lithium salt, characterized in that the positive 
electrode active material can carry lithium 
ions and anions reversibly, the negative 
electrode active material can carry lithium 
ions reversibly, capacitance per unit weight 
of the negative electrode active material is 
higher by a factor of 3 or more than that of 
the positive electrode active material, the 
weight of positive electrode active material 
is heavier than that of the negative electrode 
active material, and lithium is previously 
carried on the negative electrode. Production 
can be facilitated while ensuring a high 
capacitance and a high withstand voltage. 
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y K^^;UMlStCJER»U. ^1/^2 0 0 jimOPASftiSifc. 

7^3 8 0wm©PASII^#fc. 
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PASIE1 (rU5. 4XI$29. 0cm 2 ) M'PASti (rt)5. 6xfi$3 1. 
0 cm 2 ) ^ffll/K J¥2 2 5 M'mO^'JlfU>t/tl/- ^ — £ffl(^T, R®i+t 

« (2 0 0 ^111, 5. 6X4. 9 cm 2 ) ■ £ftS&«#K:jE*Lifc*>a>£/IH>, 

m\z^±\z i m<t£^T^tzz-tfrt>. tiffiti©Miiifcot6 soF/g© 

(-te;M#tttf>M) 

±K^f9-t;u6*<Dp*> 3*t^, ^ n-en 1 0 0 omA©^mij!n?-ii;i/«j£^3. 

3 VK&^Tr^mU ^0^3. 3 VO^«EE^EniP-r^>^«»^-^ttEE5fc*^ 1 

£©3. 3v-i. 6 v<d^ ^7)i^moML. 3®m<Di&miz&^T±)i^m%w 

^Ctiia$l8 0mA (2C), 4 5 0mA (5C), 9 0 0mA (10C), 

4 5 0 0mA (5 0C) ^it^^X^M^M^. Vtz* ^ 9 ICtj^To £tf>4- 
^A°->^CDXT-;U^— ^Stai^^S« 1 5Wh/ 1.. 6 0 0W/ 1 T&ofc. 

3g(C1t< ^)U^ 1 0 0+M ^;Uff W -b:;U^*<l:l¥'fffib/c<t 9 OmAhlr&o 

5i03*t. f n 1 0 0 0mAO^mffitlr-fc;U«EE^3. 6V^fe££ 
#</>T\ lOOmAOMttJTOU. 6VC^$T|i[lLt t C1CD3. 6 

v-i. 6 V£>iM 2 Jl&WOMls* smmoMc^izidi^X-tJl^M^MMLfztz 

3> lOOmAht^of; (3*0f^i). 
frlzMMMifcZ: 2 0 0 mA (20, 50 0 mA (5C), 1 0 0 0 mA (1 0 C), 
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5 0 0 0mA (5 0C) t^ft$tT§i*il)llfc. ^^10i:St. ZL(D^r 

r^'>^o^^)i^-m&tmtimmti 6Wh/i, 70 ow/ 1 

EKIM 1 0 0+K 5>M=r^. tMi*SiiLfciC5 9 8mAhT?$>^ 



9 (Jfc& : mAh) 







2C (180mA) 


5C (450mA) 


IOC (900mA) 


50C (4500mA) 


1 


8 8 


8 0 


7 2 


3 8 


2 


8 8 


7 9 


7 2 


3 7 


3 


8 9 


8 0 


7 3 


3 8 


(n=3) 


8 8 


8 0 


7 2 


3 8 



110 

&tt«m«E»w43W-5-fe;i/«» (¥& : mAh) 



*>7"*No. 






2C (200mA) 


5C (500mA) 


IOC (1000mA) 


50C (5000mA) 


4 


9 8 


8 8 


8 0 


4 3 


5 


9 6 


8 7 


7 8 


4 4 


6 


9 6 


8 7 


7 9 


4 2 


(n=3) 


9 7 


8 7 


7 9 


4 3 



Jtlfcfll 5 

^»fl8(DIEM<i:|5l#COX7U- : &^-#>M^m'l4^*4^3-^^ >^Lfe2 0 
Mm©7;^S^IMb< yi/X^2 0 0 /imCPASJEl^iOTAStlS; 

P ASIEU (ft 5. 4xg$38. 0 c m 2 ) RtfP A S AH (ft 5 . 6xS$4 
O. 0 cm 2 ) £fflt^, ffS 5 0 (im<DmMT^-t/^U— ? — &m^T. Flffim-t 
)V& 6 -frUhtZo lES^fellifitlffifellt© O . 9 2 f&T* D 

©+^A->^«i:lRl«l©«fiJc-e»*. «ISItLT», ^ohT^*— Me, 1. 

5t^/ 1 ©MCTEMABF4 ( h Ulf JM^I/J^-^A 
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±S2-t?;U 6 # 3*tC, 0 0 OmAC^t^ttME*^. 5 V 

tTofe. i o 0mA©5£*ire-fc;i/*EEa*i . ovt;/^$tttlfc. - 

bfctC^, 5 OmAhTr^ofc ( 3 ^CD^pi^fl) . ClO^-f /\°->^<DX^;Mr—^ 
S<hiii*^Stt5. 3Wh/lTfeO, 10Wh/l£(TTa5ofeo 

iD3*II, ^E-n-^ni 0 0 OmA0£ttdfc~C;tJMtEE#t3. 

i o omAo^mfjrr-fc;t/mm£U . 6 vic^^^T^mu/co c<23. 

3V-1. 6 V©1M^;U£8£D3IU 3 lII@0;&mt343V>Ti?;i^S£fNffiLfc£ 

^J^t*7. 2Wh/lTfe^ 1 OWh/ 1 UTFX&ofco 

0 OmAKlT+M' 1 OOIM^MtV^ -fejl^*£rW#L£: 

i:52 5mAhT$ofc. 

l/Tti^'h^^. 2. 5 V+h-T ^;UTi^*^fcteJl.£n&^ 3. 

|HM#| 8 

H5S^J7 tm&VmZ 2 0 0 MmCPAStSi, 3 8 0 /x m 09 P A S IE$K £ 

-en^tu 5. 0x7. 0 cm 2 n*«y hb, j?£ 2 5 ^moo^u yptfi^>-feA°i/ 

{CctOt#/cJ^^ 1 2 0 u moots (D^fflV^c IE^#)KMa^MS^MS*© 1 . 
7<gT&-g>. U^Ai^itTH U3^A#Jg?l (8 0 Mm, 5. 0x7. Oc 
m 2 ) £J¥£ 8 0 p.m(D7.7->U7,m\Z&mVt^ 1 h(D^:m^. Mffitttfa-f £<fc o \Z 
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fz^tfrz, ^.m^no^.&.mm^tzV)\z& 5 0F/g©#tt^*£#£;tae>cDU 
^OAtf^ffiftmznrztmmLtz, nm^mtiEmmmm^m^LmmmrzDom 

M^Mttlii 7 . 6 5<h&<5<,o 

±tB^D-fe;i/6f@(De>^ 3^@{w, ^ n^n i o o 0mAc2^m^-r-fe;p®j£/^3. 

RfFelfTofco #<^T, 1 OOmAC^ftlTtJUJE^l. 6 Vll^^ilrttlbfe. 
d<Z) 3 . 3V-1. 6V0+)-^^Mll)Ib, 3lHlg(DMtC*>ViT-fe;^*5:i¥ 

^CMtl^l 8 0mA (2C), 4 5 0mA (5C), 9 0 0mA (10C), 

4 5 0 0mA (5 0C) <h^fc£i*T^fi;£iPiJ5£ Ufco ^l^HC^t. dO^F- 
-\>A°>-;5?<£>X^;i^— Mifii^fSiil 5Wh/ 1,6 0 0W/ 1 X°&-ofz 0 

P 1 0 01M ^;HtV^ -fe^a^Mbfctd^) 9 OmAht^^ 

£7t, gl0 3{@l;i, etl^ni 0 0 OmACD^^dST-fe^ttffi^S. 6VI;ft?)i 

T^mu. ^(Dmz. 6v<Dfenf£&muT&femM-i£mj£36nzimm'tt-ofz* 

lOOraAC^lgiTt^iE^l. 6 VKft^T^mLfco ^©3. 6 
V-l. 6 VOIt-f ^JP^r^DML, 3(UgC7)^«{C*5t/iT-k;^*?:MLfc<hCl 
5, lOOmAhTJbofc (3I©¥^I). 
*CM1^2 0 0mA (2C), 5 0 0mA(5C), 1 0 0 0mA (10C), 

5 0 0 0mA (5 0C) t^tZH'Z^m&mfe Lfz„ ^^r* 1 2 M^T 0 £<£>^ 
-^/N°->^(7)X^;^— m&ii\tit)&&.fe 1 6Wh/ 1,7 0 0W/ 1 T&ofc. 

MtC-tt-f ^;U^r 1 0 OlM^JUfTH. 9 8mAh-C&o 

/v_ O 
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&tkmmffi\z#tfz>-t)\'i§m : mAh) 



<t>7° % No- 






2C (180mA) 


5C (450mA) 


IOC (900mA) 


50C (4500mA) 


1 


8 8 


7 6 


6 9 


3 5 


2 


8 7 


7 6 


6 8 


3 4 


3 


8 8 


7 4 


6 8 


3 4 


¥15 (n=3) 


8 8 


7 5 


6 8 


3 4 



II 2 

#4feM«tt£*SttS-fc;i'g« : mAh) 



*>r * no. 


mm 


MM 


2C (200mA) 


5C (500mA) 


IOC (1000mA) 


50C (5000mA) 


4 


9 8 


8 5 


7 6 


3 8 


5 


9 8 


8 4 


7 8 


3 9 


6 


9 8 


8 4 


7 8 


3 9 


¥i3 (n=3) 


9 8 


8 4 


7 7 


3 9 



tt&m 6 

Affile >J ^ A£fi^£i*fc^^im&S0iJ 7 £RM*fc-fe;U£ 6 *M./ufdo 
±M%fk^^(Do% 3*\Z. JE-n-^m 0 0 0mA©^*ifiST?-fe;i/«JE^3. 3 V 

fr^fc. #V>T\ 1 0 OmA©£««ETir;MBJEa*l. 6 V»c*:**TtWtL'fc. - 
05 3 . 3 V-1. 6 VOt'f ZA&MQMls, 3\Bm<Dnmz£>^T*k)\s®m$:Wm 
VtztZZ. 3 0raAh1f*Dfc (3*©?M). i®*t/V>^OI*M-S 
£tt4. 5Wh/lt*0. 1 0Wh/l^Tl?^ofco 

JE£*MM8Sl 0 OmAKTtM' ^JPSr 1 0 OIM^MtV^ t^flSSliLfc 
£ d 5 1 0 m A h o fc. 
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Jt«E08 7 

uftfc. mmmi t.nmzM)v^7^htz. ('jf^A©ia^i®io7. 9%)„ 
±m±)V6^o)o^>s^z. ^tvem 0 0 0mA©tigT*iH!iW3. 3 v 

frofc. ^Vi-e, 1 0 0mA«O3t*SiET?-fe;U«EE*U. 6 V K&£ £ 
<D3. 3V-1. 6 VOtM^l^liOjgU 3 [Ug ©tt*Kl*V>T-fe;i'M&lMli 

8Wh/lt^D, lOWh/l^TOofc. 
HKliSrtMflSl 0 OmAlCT-tM^;!^ 1 0 0 it-f £ ;14t -feJ^M^Wfifib*: 
t^^> 1 2mAhfa5ofc. 

£Jfc0»J9 

*»J7 tlwimcDIEll, il^^, £«tf-|BK:J3$ 3 2 Aim, WMifiS. 6X3 
1. Ocrn^ilUf^^S^-ya^t, S$2 5/tmO#'Jlfl/>t 

HPIffofco &t^T, 1 0 0mAOJt*SiE"T?-fe;W«J£**l. 6 Vl^S^TtlLfc. 
£<£>3. 3V-1. 6 V©1M#Jl/£*!DjiU 3 IhIS ©;fe«K::l3V*T"fe;i^*£:» 
ffiUfciiC:^., 9 0mAhT&D O^O^ffl) X^M-«Sttl 5Wh/ IT? 
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Xffim 0 

±M^.V)^L)V%^-(Do% 3&\Z, fnt'ni 0 0 OmA©3e*dKT-fe;i/«EE^3. 

^co3. 3v-i. 6 vcdim ^jhhhosiu 3isie<otS[«ic*$viT-fe;u$a*» 

^CfcttMiJiE* 1 7 0mA (2C), 4 2 5mA (5C), 8 5 0mA (10C), 
4 2 5 0mA ( 5 0 C) <h^b£i±T^»£?i/£bfc<, * 1 3 £<2* 

t/V>^OI*M-SI tlBAf flltt 1 2Wh/l, 1 1 0W/lT»ofc. 

HKllM^;^ 1 0 01M^>>14tV^ •fe;^ft^:l¥'(ffiLfc<hc:5 8 3mAhT&^ 

389 3*IZ. ^n^ni 0 0 OmA©5t*SitT?-fe;U«JE*«3. 6 VK&££ 

&^Tf, lOOmAO^iUTtME^l. 6 V£fcS£-C;fifc*l/fc. C03. 6 
V-l. 6 VflDiM^SiiOilU 3[HacoM(C*3ViT-ti;U^«<&l¥ffib^:i^ 

^(iMlMHOmA (2C), 4 7 5mA (5C), 9 5 0mA (10C), 
4 7 5 0mA (5 0C) £&fb£itT&*£«iJ5tLfc. ^^14C*t. £tf>* 
t/^y^OlW-fStlilMSttl 5Wh / 1 , 1 3 0W/lt»ofc. 

HKiM 2)1% 1 0 0-+M >7M=t^. -teJU^fiSrMiLfctJl^ 9 2mAhT$o 
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7v_ o 



113 



u>r ji no. 






2C (170mA) 


5C (425mA) 


IOC (850mA) 


50C (4250mA) 


i 


8 3 


7 0 


5 5 


0 


2 


8 2 


7 0 


5 4 


0 


3 


8 2 


6 9 


5 3 


0 


W-n (n=3) 


8 2 


7 0 


5 4 


0 


&;&MSttfc:*5tt5"fe;M8* OWft : mAh) 






tf>7' No. 


2C (190mA) 


5C (475mA) 


IOC (950mA) 


50C (4750mA) 


4 


9 2 


8 2 


6 6 


0 


5 


9 3 


8 2 


6 7 


0 


6 


9 3 


8 1 


6 5 


0 


^pi^ (n=3) 


9 3 


8 2 


6 6 


0 



2 Cg*©Jft«"ettKViX^J^— «flE3^#6n*. 5 0 OW/ 1 £iS3*.3Sm*l$# 
^JSfll 1 1 

1P£4 OMm<DT;WSX^AfgOM®H*-#>^^«tt^*^^tfTTOJ^ck 
»J7 <h|sl^Tr$)^o 
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±tEBQ-fc)l6*<Do'b 3#K:, fnfn l 0 0 0mA<&j£ttiJin?-feJMBIEa<3. 
3VI:&5tT?^«l/. ^-©^3. 3 V©£*ffi£Mrr -J^WE^S** 1 
PSMHJfrofc. &<^T. 1 0 OmAOJttHET-feJl'ttJBEftU . 6 VfCft&STjtMtLft:. 
^03. 3V-1. 6V©t'f^MIDjlU 3[sISa>^«tC^ViT-fe;U^fi^l¥ 
fiffibfeiC5. 9 0mAhT*ofc (3*tDf^I). 

^IcMfi^l 8 0mA (2C), 4 5 0mA (5C), 9 0 0mA (10C), 

4 5 0 0mA (5 0C) <h^fc£i*T^*£$J5£bfco 1 5 l:St. Z.<£>* 
^A°->^<DX^;U^— $B&££li#ffift«l 5Wh/ 1,60 OW/ 1 Tf&ofc. 

WZ.Wrfr&l 0 0 it-f # ;i/frVi, t^8i*SlflliUfctu5 8 9mAh"e^o 

-C3te«u fot3. 6 vo^«jESPPi)o-r*3e«di£-je«ffi^s«*i^P!ifTo^. . 

^V^T, 1 0 OmAO^SiET-fe^JE^l . 6 VC^SStMtfc. CK7)3. 6 
V-l. 6 VCDIM ^MiOIb. 3@S©4fe*fc*ViT-fe;^**WHfibfci:^ 
S, lOOmAht^^fc (3$©fM). 
^l:Mf^*2 0 0mA (2C), 5 0 0mA (5C), 1 0 0 0mA (10C), 

5 0 0 0mA (50C) t^fcSiTC^fiSrSfl^bTc:. 6 
tA'y^CX^K- ^g^titS^gtel 6Wh/ 1,7 0 0W/ 1 Tr&ofco 

9 1 0 OIM^JMt^ -fe;u^M£M5Lfc<i:;i^> 9 9mAh-e&o 



^15 







Holt 


2C (180mA) 


5C (450mA) 


IOC (900mA) 


50C (4500mA) 


1 


8 9 


8 1 


7 2 


3 7 


2 


8 8 


7 9 


7 3 


3 7 


3 


8 9 


8 0 


7 4 


3 8 


(n=3) 


8 9 


8 0 


7 3 


3 7 



33 



WO 03/003395 



PCT/JP02/03227 



116 

&tfc«raUC*5tt %>-t)\s&m <SM£ : mAh) 



Vn° )\ No. 




MM 


2C (200mA) 


5C (500mA) 


10C (1000mA) 


50C (5000mA) 


4 


9 7 


8 8 


7 9 


4 3 


5 


9 6 


8 8 


7 8 


4 3 


6 


9 6 


8 7 


7 9 


4 2 


(n=3) 


9 6 


8 8 


7 9 


4 3 



^iiStfiJ i 2 

^fr,fe, 1 O OmA<D^mMT-b:;i/mEE#U . 6 VtCte££Tl&mUfc= 

^03. 3V-1. 6 VcDlM^l^ifcitljSU 3[sIg©^S{C*3V^T-fe;^»^W 
mistztZZ. 9 0mAhT!^ofc (3I©^1). 

*(:M«^18 0mA (2C), 4 5 0mA (5C), 9 0 0mA (IOC), 
4 5 0 0mA (5 0C) «lfc£-&T2&*£$J^Lfc. 1 7 \Ztt, Z<D* 

V/^i/?(DX.*)U*r— ®&tltitl®&tel 5Wh/ 1, 6 5 OW/ 1 T&ofco 

sfc, 5So 3l@^, -en^m 0 0 0mA(D^-arjtt"e-fe;u«/£^3 . evtcft^ 
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1 0 OmACDSMTtJUE^l. 6 V\zU^>^X"McnVfZo Z<D3. 6 
V-l. 6 VOU-f^;PSrliOjiL/. 3HIg<D^tC*5ViT-fe;^aSrMLfe<hc: 

MiiS^2 0 0mA (2C), 5 0 0 mA (5 C), 1 0 0 0mA (l.OC), 
5 0 0 0mA (5 0C) £3£fc£i*Tg**8Jj£Ufc. 1 8 IC^t. Z\(D* 

-W\°->^£>X^;U=£— Sft£ffiA$BEl£l 6Wh/ 1,75 OW/ 1 T&o/c 0 

35K+M'£JU£ 1 0 01M ^JUfrV^ -tJU^*$:W'(iifiUfe<!i^^) 9 9mAhT**o 



^17 

attM^K^fcttS-fe;!^* (J*& : mAh) 



* No. 






2C (180mA) 


5C (450mA) 


IOC (900mA) 


50C (4500mA) 


1 


8 9 


8 0 


7 2 


3 7 


2 


8 9 


8 0 


7 2 


3 8 


3 


9 0 


8 1 


7 3 


4 0 


spiig (n=3) 


8 9 


8 0 


7 2 


3 8 



118 

&WcMMmz&n%>-t)Vi&m i OtM£ : mAh) 









1T>7" * No. 


2C (200mA) 


5 C (500mA) 


IOC (1000mA) 


50C (5000mA) 


4 


9 7 


8 9 


7 9 


4 3 


5 


9 8 


8 9 


8 0 


4 2 


6 


9 6 


8 8 


7 8 


4 2 


¥^ (n=3) 


9 7 


8 9 


7 9 


4 2 



HM01I13 

>tfL$tmLfz.'&lZ> 0%lC?^-5<k-5X^rX/t>h*^^;K'tlPXUfcfe<D 

£HM*m#:<!: l/TftffltiRntt^ilSW 1 2 <h |W1 *tMc -fe J U £ 7 afcja/ufc*. 7 BH£ 
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±gsg|i9-fe;p6i®o^ 3<@(c, -en-en 1 o o omA^mssre-fc^mjE^s. 

B#|Htf=fofc. 1 0 OmA©j£*«£T?-fe^«BE*«l. 6 VtC&££T*afc*Lfc. 

-053. 3V-1. 6 V©lM*;i'£l*&5BU 3l3BO*S[mC*3V^T-fe;^**l¥ 
filfi U £ d 3 ^ 9 OmAhT^-pfc (3{@C0TOji) 0 

^itI^18 0mA (2C), 4 5 0mA (5C), 9 0 0mA (10C), 
4 5 0 0mA (50C) fc3tflsS-&TM*««Ufc. »***19K:*t. 
t/1->^©X^^-?gittK*^ttl 5Wh/l. 6 5 0W/l-e^fc. 

/wo 

#V>T, 10 0mA©MttJl'«EdU. 6 VKfcS tt^bfc, 31(753. 6 
V-l. 6 VOlM^Jl^ikiOMU 3mB<omn\Z^X±)V^mt:W^aVfttZ. 

5, 10 0mAht*ofc (3fl©Wt). 

*CttM«S2 0 0mA (2C), 5 0 0mA (5 C), 1 0 0 0mA (10 C), 
5 0 0 0mA (5 0C) tmit^X^m^m^VtZo ^2 0i:it. 

JEKIIM? JUS 1 0 OlM^Wr^. -fe^a^MUfei^^ 9 8mAh-C$)0 
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*1 9 

&%tnnMlZ&tt2>~t)\<®M (JiM£:mAh) 



<t>7° )1< No. 




K9fE 


2C (180mA) 


5C (450mA) 


10C (900mA) 


50C (4500mA) 


1 


8 9 


8 0 


7 3 


3 7 


2 


8 8 


8 0 


7 1 


3 8 


3 


8 8 


8 1 


7 1 


3 8 


(n=3) 


8 8 


8 0 


7 2 


3 8 


£2 0 

&M««E^fe^*-fe;UM (3M£ : mAh) 


t>7° JV No. 






2C (200mA) 


5C (500mA) 


IOC (1000mA) 


50C (5000mA) 


4 


9 7 


8 8 


7 7 


4 1 


5 


9 7 


8 9 


7 9 


4 2 


6 


9 6 


8 7 


7 8 


4 2 


(n=3) 


9 7 


8 8 


7 8 


4 2 



USE^J 14 

£PH36fcPAS3E« <rfl 5. 4X*^2 9. O cm 2 ) Rl^PASfig (ft 
5. 6xfiS31. 0 cm 2 ) £#fco IE®£A^£J¥£ 2 5 wmO^UX^l^-fe 

A#Jg?S (2 0 0 //m, 5. 6X4. 9 cm 2 ) $Xf>VX^ y V3.±tJEE*L/fc 
t>0D&±ai©*8llI% (I60C6) OfcflJflK:**^**. (2") i'J^^ 

(4") ^^SbTtMg^-7i:# ALT^IJS^J7 £ |S|« KRIS * 
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3VI:^^iL, -t©&3. 3 V(OJt*JE«:EPiP-rS5£*«£-3£«flE^5**l 

d<D3. 3V-1. 6 Vtf)+K^;U£!iDjgU 3 09 <DW&\Z&\ f *T±.)\'®M*Vt 
mLtztz:^, 9 0mAhT*ofc (3*(DTOffl)o 

^CMii^l 8 0mA (2C), 4 5 0mA (5C), 9 0 0mA (IOC), 

4 5 0 0mA (5 0C) <hg:te£-frT&*£»]j£Lfc. *S*££ 2 1 tC^f. 
^/1->^©x^;W^-Mi:m^fBfEttl 5Wh/ l, 60 OW/ 1 T&ofco 

"SHzD-'f 9 )V& 1 0 O-tM^JUfTVi, •feJi/^SSrPMffibfctc:^ 8 9mAhT*^^ 

fee 
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